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temperature increases within limits, the moisture content of 
the air should increase to  maintain the condition of growth 
constant, and we know that  a high temperature and a high 
wind velocity work together in taxing the powers of a plant. 
Now, for an iricrease of loo in tpmperature, how much does 
the relative humidity need to be increased‘? Or what relation 
has the wind velocity per hour-mile to a degree in tempera- 
ture in relation to the development of plants‘! If we have 
the same temperature. and the same wind velocity over two 
successive periods, and the normal wind velocity over one, 
and twice the normal wind velocity over the other of the two 
periods, the effect upon a growing plant would unquestion- 
ably be great. With this incrensed niovement, how much 
would the temperature need to be lowered in order that  the 
conditions would be the same over each period and the wind 
not retard the development of the plant?  

It seems as though numerical relations of this kind can he 
established between the principal nieteorological eleinents. 
These numerical relations of the meteorological  element^ 
will unquestionably differ, as stated in my paper, not only 
for different plants, hut for the same plant in different pe- 
riods of its growth. The  quat ti on wa8 intended r a l l y  to  
show the variation in the cliiiiatic conditions from the nor- 
mal. In  order to use this iutelligently of coiirse the normal 
conditions must be worked out so that  departures from t h e  
normal can be appreciated. AR you say, the nature of the 
soil and the character of the plant has much to do with t h e  
development of the plant. That a n s  taken for granted i n  
giving to soil moisture a place in the equation, arid in taking 
I t  for granted that  the previous l~reeding of the plant wed f u i  
establishing the relationfl in the equation had Iwen known. 

This equation is siinply constructed to show the relatjnii of 
meteorological data, ancl can lie used, of course, H ith all life 
I had originally intended to use the word “ l i fe”  insteacl of 
tlie mere specific term “ plant,’, hut I decided upon the URP n f  
a plant as giviiig a more concrete form to the c‘spressioii. 

I hope you will see from this that  these ideas of clima- 
tology are broad enough to include all life and human indus- 
tries. The one formula, of course. will not stand, hut the 
principal of equating tlie nieteorological data should I)e :ippli. 
cable to the widest possible sphere. It is alike app1ical)le tc- 
animal life and human industries as i t  is to plant life. 

It seems to me that  as yet we have very little “general 
climatology,” nncl until the principles of this are well es tab 
lished and we know something 7f the relatiuna of  nirteoro- 
logical plieuomena to life and industries, that  i t  is Iiarcllj 
time to specialize, as Mr. Ward suggests, and have “ ngricnl. 
turn1 cliniatology ” and “ aiithropo-cli~ii:rt~~lo~y,” a i d  N ha1 
may come to IJP known as “ industrial clinintology.” 1 
thiiik when Mr. Ward works out any units or relations lie. 

tween nieteorological plienonienn and man, that i t  c i i i i  l i t  

cnnnected with but little trouble with other fornis nf life anc 
with human indri~tries from what we already kiiow of tlie re 
lations between plant and animal life ancl human industries 

ERRONEOUS CONVERSION OF METRIC AND ENE+LIS€ 
BAROMETER READINGS. 

-*- ~- __ ~ 

By Prof. C. F. MARVIN. Chief of Instrumeut Division 

The growing interchange of meteorological ohservationi 
hetween the Weather Bureau and observers throughou t thc 
West Indies, Mexico, Central America, and elsewhere givei 
rise to many occasions in which readings of atmospheric 
pressure must be converted from French to English i n ~ a s ~ r e s  
or vice versa. We desire to caution observers and ntheri 
against an errer which is liable to lie committed in this con 
nection when dealing \vith uncorrected readings of niercuria 
lnarometers with brass or similar scales affected by tenipera 
ture. For example, suppose the readings of tlie a t t a c h  

hermometer and scale of a mercurial barometer graduated 
n metric unite are: 

Attached thermpmeter.. . . . . . . . . . . . . . . . 
Barometer reading.. . . . . . . . . . . . . . . . . . . . . 25.4’’ C. 

762.15 mm. 

As it is desired to ascertain the corresponding air pressure 
n English units when the observer does not happen to have 
tt, hand a table giving corrections for temperature in metric 
inits, he may now endeavor to use his table of corrections in 
i: n gl ish u n its in R t rad, and w i 1 1 some ti ines be i n adver ten tl y 
ecl into an error in making the conversion. That is to say, 
ie mill convert the temperatnre froni Centigrade to Fahren- 
ieit and the scale reading from ini l l im~ters  to inches. In 
,he present case this gives attacliecl thermometer 77.7O and 
iarometer reading :;0.006. The temperature correction cor- 
*esponding to 77.7” and 30 inches, as given hy his table for 
Znglisli t~arnnieters, is -0 .133 ,  and he therefore concludes 
hat the olmerved barometer reading in English units ancl 
wrrected for temperature is 29.473. This process, however, 
eads to an erroneous result. 

The correct conversion is found hy taking the correction 
’or temperature corresponding to %.-lo C. and $63 mm. from 
I talJle of correctinns for temperature i t ]  n w t ~ i c  m i f s .  In  the 
iresent case the, correctioa is -3.15 mni. ; therefore, the cor- 
aected l~aronietric reading is $59 mm., which converted into 
nches gives the true result, namely, 20.5S2 inches. The error 
,hue pointed out resiilts from two circumstances: First, that 
he metric and English scales of l ~ n g t h  are not stanrlard 
tt the same temperature ; second, that all ordinary taldes of 
mrometric corrections for temperature include the effects of 
,emperature on h t h 8  the mercurial column and -the brasp 
mle .  Scale readings of nietric measures of length are stand- 
rrd a t  Oo C., that is, the freezing point, or 32O F.; whereas 
i n  English scale o f  inches is regarded as standard a t  6 2 O  F. 
[n both cases the liright of the ixercurial column is standard 
when the temperatiire is a t  the freezing point. 

When, therefore, comparisons are l~eing made hetween 
French and English harometers and all tlie readings are to 
ne reduced to the same system of units, the o1iserved readings 
oiust he separately corrected for temperature. This will re- 
liiire a tahle of corrections in metric measures for the Freiich 
iarinnieter sild a separate table of corrections in English 
iiie~siires for the English barometer. The readings, after 
lieing thus corrected for twngerature, arr expressed in stancl- 
trd inches and niillinieters, respectively, and may then Ine 
:onverted directly from one system to the nthrr with correct 
results. 

Generally the corrections for instrumental error and capil- 
larity are so sninll that these may lie applied either before or 
ifter correcting for tpmperature and the conversion of scale 
without apprecialble affect on tlie result. If the correctione 
for instrumental error and capillarity are large, however, they 
gliould, to he strictly correct, be npplied, after correcting for 
temperatiire, lriit Iiefore conversion to another systeni of units. 
N~itwitlistaiiiliiiq this rule, the graduated scale of baronie- 
ters with relatively small tul)es is often “set down,’7 in order 
to compensate for the capillary depresRion of the mercurial 
column and to eliminate other instrumental imperfections 
which reduce the height of the cnluiiin, snch as an imperfect 
vacuum, for exaniple. This setting of the graduated scale is 
an instrumental method of applying the correction for capil- 
larity, etc. ; hit by applying i t  hefore and not after the cor- 
rection for temperature i t  complicates tlie prol~leni of attain- 
ing accuracy. However, any error thus in trodnced will 
ordinarily not exceed 0.001 of an inch, unless the depression 
of the scale is greater than ahout 0.2 of an- inch. 

We may remark, in this connection, that circumstances 
sonietinies arise in wliicl~ a Centigrade thermometer may he 
used to determine the temperature of an English barometer, 



JULY, 1898. MONTHLY WEATHER REVIEW. 303 

or a Fahrenheit attached thermometer may be used with a 
metric scale. I n  all such cases the temperature must be 
brought into the same system of units as the observed scale 
reading before corrections can be applied, and the observed 
reading must then be corrected for temperature before any 
conversion of the scale units can be made. 

It need hardly be said that  the foregoing remarks do not 
apply to readings of aneroid barometers whose corrections 
for temperature and instrumental error can not be definitely 
tabulated, each instrument requiring a specific talole peculiar 
to that one instrument. These corrections are too geiiernlly 
quite ignored and not applied. 

The proper course, in case barometric readingR must he 
converted from one system of units to another, is to apply 
all known corrections expressed in the same system of units 
as that in which the observed scale reading is taken and then 
convert the corrected reading. 

WEST INDIAN SERVICE. 
By Prof. E. B. GARRIOTT~ in C‘llarge (dated August 3, IR9R) 

By virtue of an Act of Congress, approved July 7. IS%, the 
Chief of the Weather Bureau, under t he  direction of tho Sec- 
retary o f  Agriculture, was authorized, through proper diplo- 
matic channels- 

To establish and equip meteorological ohserration RtatinnRof the same 
general character as the stations of the Weatlier Bureau now niain- 
tained in the Uniteal States, at such points in the West Iiidies and 011 
the coast of the mainland, borilering the Carili1be:ln Sea, and on the 
islands adjacent thereto, as might be needed. 

The purpose of the estahlishnien t sncl equipment of ohserva- 
tion stations in the regions named was- 

To have daily observations on meteorological phenomena taken at the 
several stations, to collect reports thereof, by cslde and othern ise, niul 
to disseminate information based thereun of the appruach of troliical 
hurricanes or other storms to the West Indies, and to the coasts ( ~ f  the 
United States, and to collect and publish such further climatologicnl 
data as might be of public benefit. 

With the approval of this A c t  operations were actively he- 
gun to establish stations of observation and report. C‘om- 
munications requesting perniission to do this were addressed 
through the proper official channels to the several European 
governments having jurisdiction in the U’e~t  Indies, ohserv- 
em, skilled and trained in the work of  the Bureau were 
selected, and the necessary instrumental equipment for sta- 
tions was prepared for transportation to selected pointe. OIJ- 
servers reported their arrival a t  Willrnistad, Caraqoa, *July 
21 ; a t  Santiago, Cuha, Kingston, Jamaica, Port of Spain, 
Trinidad, July 29 ; a t  Panto Domingo, Santo Domingo, and 
St. Thonips, August 5 ;  a t  Bnrranquilla, C!oloml)ia, South 
America, August 11 ; a t  Bridgetown, Barbados, August 13 ; 
a t  St. Christopher (St. Kitts), August lS, and a t  Colon, C‘ol- 
onibia, South America, August 39. 

Ohservations were regularly begun a t  five of these, i. e., 
Kingston, Santo Domingo, St. Thonias, Port of Spain, and 
Willenistad, August 9, a t  Santiago, August 11, and a t  Bridge- 
town, Barbados, August 31. Similar reports have been re- 
ceived daily for a long time from Halmna, Cuba; Nas~aii, 
Bahamas ; a d  Hamil toq, Bermuda. 

The central station is located a t  Kingston, Janiaica, and a11 
other stations of the system cable daily, to Washington ~ ~ n c l  
Kingston, reports of ohservatione taken a t  6 a. m. and (i io. m.? 
seventy-fifth nieridinn time. In  the presenceof unusual 
weather conditions, or in the event of observed premonitions 
of approaching hurricanes, special observations are telegrnph- 
ed. I n  addition, and supplementary to the above-named N’est 
Indian stations, daily morning and evening reports are tele- 
graphed (beginning August 9 )  to Washington via Galveston, 
Tes., from Tampico, Vera Cruz, and Contzacoalcos ; these sta- 
tions on the Gulf of Mexico are manned and observations con- 

tributed by the officials of the Mexican Telegraph Company. 
Daily reports are also received (beginning August 17) by 
telegraph froin a local observer a t  Merida, Yucatan. 

The present plan of hurricane warnings provides that  upon 
the receipt by the Weather Bureau a t  Washington of tele- 
qrnphic information of the development of a hurricane in 
the West Indian regions, warning of the location, character, 
nnd prohablr movement and strength of the storm be fur- 
nished a t  any hour of the day or night to the Chief of 
Bureau of Navigation, Navy Department, who has provided 
€or a prompt traiisniittal of the information to our fleets in 
West Indian and southern waters. Similar advices will be 
cahled directly to West Indian and southern coast ports in the 
threatened district and every available means will be em- 
ployed in the interest of the naval and merchant marine to 
give the most effective distribution to the warnings. 

The service above outlined is a t  present an emergency ser- 
vice, which has been hastily organized to meet a demand on 
the part of naval ancl commercial interests for warnings of 
destructive storms in the Gulf, Carillhean Sea, and the West 
Iiidian Islands. It is not organized for lacltl climatic studies, 
but i t  is confidently expected that  through the cooperation of 
representatives of European governments having pos8eRsions 
in the West Indies, sncl of the countries bordering on the 
Caribbean Sea ancl tlie Gulf of Mexico o n  the south and 
west, a system of weather reporting d tat ions can he perinn- 
nently established, which will not only permit the forecasting 
of hurricanes and northers hut allow of such a determination 
of the climatic conditions as will be a most important factor 
in developing the wonderfully rich agricultural resources of 
the West Indian Islands. 
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THE JAMAICA WEATHER SERVICE.’ 
By Mr. MAXWELL HALL, Oorrrninont Meteoroliigist tdateil August 15, 1898R). 

This Service was es tah l i sh~l  in lS80 in order to have the 
usual instruments read and recorded a t  Kingston, the chief 
town i n  Jamaica, to encourage the registration of the rainfall 
throughout the Island, and to give warning of approaching 
hurricanes. 

Mr. ROlJPrt Johnstone, F. R. Met. S., has assisted me from 
the first : he nndert,ook the registration of the instrnments in 
Kingston, and t1ierrl)y allowrd nip to return to my private 
rrsidence, the Kempshot Observatory, near hlontego Bay. 
These places are 78 miles apart on  tlie line of ti~iial approach 
o f  cyclones along the Caribbean Sea. Consequently, by an 
exchange of telegrams Mr. dohnstnnr and I have been able to 
inslie out fairly well what any cycllone was doing, ancl to issue 
the proper telegraphic notice or warning. 

A t  times, during the :tbsence of hIr. Johnstone, I have been 
assisted by Mr. .J. F. Brennan, who has s h o ~ v n  unusual skill 
in im pr( )vi ng self -regi s teri 1) g in s t rii inen ts. 

The registration of the rainfall has been encouraged toy 
issuing a ~nonth ly  weather report to all the contriloutors, of  
wliom there are ahout 200 ; among these v eather reports 
there are pul)lished any special reports or investigations. 

With regard to storm warnings, according ton  revised list, 38 
depressions have passed within haronietric range of  Janinica 
since the service was estal)lislied, h i t  many were so clearly 

The article here communicated in reslmnse to a rerjuest by the Etli- 
tor IWH originnlly prepareti hy Mr.  Mnswell Hiill as a reslinnse to a re- 
quest from the Royal Rleteurological Society, ani1 inay possil)lg be lnih- 
liahe(l in abstract in ronnection with the annu:tl atldress of its Presi- 
Ilent, Hon. F. (‘. Eayard. With regaril to thc General West Iiulian 
Service, partinlly organized at tine time I w  M r .  Hall, a full account w i l l  
])e found in his introduction to \‘olnme 1 of the Janiaira Meteorological 
Observations. We are pleased to learn that tlie recent effort o f  the 
Weather Riireau to nrganixe a West In4lian system meets with Rlr. 
Hall’s lienrtiest approv:tl. In fact there is every assurance nf friendly 
conpc2”ntiun on  the part of all tlie nieteoriiloyic.al organizations now ex- 
isting in the West Indian region.-ED. 


